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Analysis of Optimum Working Conditions and Energy Consumption of Coupled
System of Cold Water Phase Change Machine and Air Source Heat Pump
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Abstract: The coupled system of cold water phase change machine and air source heat pump has advan-
tages on heating and energy saving. To study the effect of different working conditions on energy consump-
tion characteristics of the coupled system, taking a building of Qingdao as the research object and using
simulation , the operation energy consumption and COP of the coupling system under the co-regulation of
outdoor temperature and load side water supply temperature are analyzed. The heating performance of typi-
cal days is compared. The results show that when the control value of the outdoor temperature is 1 °C , that
of the minimum water supply temperature on the load side is 35.5 °C ,and the coupled control system is
adopted, the total energy consumption in heating season and operating energy consumption in the coldest
day are the lowest. Compared with the traditional air source heat pump system,the energy consumptions
are reduced by 9.5% and 9.86% respectively,and the COPs of the system are increased by 22.53% and
54.2% respectively.
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Fig. 1 System principle diagram
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Fig. 2 Schematic diagram of system model
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of the system at each working point
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Fig. 4 The temperature rise of the water tank on

the coldest day at each working point
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Tab. 1 Main parameters of each working point

FOMRBIEIERIE 10 /C REMBIHREFE/KW - h cop
-4 73 625.82 3.327
-3 73 213.83 3.345
-2 73 200. 87 3.341
-1 73 189.17 3.342
0 72 519.35 3.371
1 72 879.26 3.352
2 72 883.61 3.362
3 72 933.05 3.349
4 73 261.84 3.339
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of the system at each working point
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the coldest day at each working point

32 J AR A % T SR B
6 F WY R ARG BE B Ry 49. 5 °C I 5 /K I BE fe e
B R G S REAEAH T T iR AR TR R i Ry 35.5 °C
B4 T 4 505.87 kW « h, &% COP &5 T75.6% ,
TERARIR BE B I A 35.5 C I &4 Bit M Aske &

/N TR Z 48 COP e my , DAL Ik 2 4238 e AV IR 4 ol (L

F35.5 C, BJEEPR T O &, & H 355

( £0.5) CHEMASE 7 XA e T S BT,
K2 BIRAFTESH

Tab. 2 Main parameters of each working point

AR A ¢/ C S RERE/KW - b cop
35.5 75 088.29 3.261
31.5 76 989. 44 3.236
39.5 77 835.09 3.205
41.5 78 533.88 3.193
43.5 79 106. 02 3.167
45.5 78 950. 24 3.141
47.5 79 858.07 3.101
49.5 80 596. 16 3.078
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different control modes in heating season
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